Astrocytes as targets for Venezuelan equine encephalitis virus infection.
Venezuelan equine encephalitis virus (VEE) produces an acute infection in humans and induces a well-characterized cytopathic effect in neurons of the central nervous system (CNS). However, little is known about the role of glial cells in response to VEE infection of the CNS. Our results demonstrate that VEE is capable of a productive infection in primary astrocyte cultures and that this infection is cytotoxic. Further, there were significant differences in the growth kinetics comparing virulent and attenuated strains of VEE. Additionally, VEE infection of astrocyte cultures induced gene expression of two neuro-immune modulators, tumor necrosis factor-alpha (TNF-alpha) and inducible nitric oxide synthase (iNOS). Assays for TNF-alpha protein and nitric oxide (NO) demonstrated high levels of TNF-alpha protein and low levels of NO in response to VEE infection of astrocytes. These observations suggest an important role of astrocytes in this virus-induced encephalitis, and that interactions between astrocytes, other glial cells, and neurons may be important in VEE pathogenesis. Such interactions, which could impact neuronal survival, may include loss of functional changes in astrocytes or, alternatively, their production of neurotoxic molecules.